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Introduction  
South-central Nebraska played a major role in the early 
botanical history of Nebraska. The Spanish traversed 
this region, the traditional home of the Pawnee Tribe, as 
early as 1540-1542 when Coronado reached central Kan-
sas. In 1820, the Long Expedition, with botanist Edwin 
James, made notable records from south-central Ne-
braska following the big bend of the Platte River. The 
Wyeth Expedition of 1834 with Thomas Nuttall also 
passed just to the north of the Republican River Val-
ley and contributed many additional records to the re-
gion’s flora. The J.C. Fremont expedition was next and 
moved through parts of the Republican Valley in 1843. 
Although numerous important plant collections were 
made, the total number of reported species was far be-
low the number of plants that presently constitute the 
region’s known flora. Therefore, the objective of this 
study was to provide additions to the flora of Harlan, 
County, Nebraska, from surveys of three different plant 
communities. These included (1) upland, grazed prai-
rie;  (2) lowland riparian forest; and (3) lowland, ripar-
ian forest/riverbank communities. Initially, this project 
was designed to survey only natural, undisturbed sites. 
However, the best available upland prairie site selected 
for our study was subjected to seasonal grazing, and 
much of the riparian community had signs of exposure 
to limited human activity. 
Harlan County, Nebraska (Figure 1), is located in 
south central Nebraska and has a total area of 143,547 
Ha (554 mi2). Of this total, 5587 Ha are occupied by Har-
lan County Reservoir, resulting in a land area of 137,960 
Ha (~532 mi2) for Harlan County (Mitchell et al. 1974). 
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Historically, the Republican River Valley in Harlan County, Nebraska, has been extensively explored, but the county flora has 
continually been under-represented and has been found to lack records for plants that are considered common. During the 2009 
growing season, a taxonomic study and comparison of 3 different sites in Harlan County was made. Site #1 was pastureland and 
Sites #2 and #3 were both riparian, located on the north side of the Republican River. Collections were pressed, dried, identified, 
and deposited in the University of Nebraska at Kearney Herbarium (NEBK).  Forty-eight new county records were verified, in-
cluding cutleaf-cucumber (Cyclanthera dissecta), a Tier 2 species listed by the Nebraska Natural Legacy Program. The species com-
position of three sites were compared using both Jaccard’s (ISJ) and Sorensen’s (ISS) indices of similarity which are based on the 
species in common to two given sites and species that are exclusive to each site. According to Sorensen Index values, the two ri-
parian sites (Sites #2 and #3) had the greatest percent similarity (ISS =56.6%), followed by Sites #1 and #3 (ISS = 51.9%) and Sites 
#1 and #2 (ISS = 47.2%). Using Jaccard’s index of similarity, separation among the sites was not as apparent. The floristic quality 
indices (FQI) for Sites #1, #2, and #3 (25.08, 12.07, and 22.96 respectively) were somewhat low when compared to FQI values from 
previous studies in the Loup River Valley of Nebraska. This study helps to document the current plant diversity of the area and 
updates the known flora of Harlan County, which now totals 395 species.
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Figure 1. The study area in Harlan County, Nebraska, show-
ing the approximate locations of Sites 1, 2, and 3.
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nearly level, approximately 90% of the county occurs in 
the Republican River drainage, which runs west to east, 
just north of the Kansas-Nebraska state line. The pre-
settlement vegetation was mostly mixed-grass prairie 
accented by scattered patches of riparian forest along 
the river and several spring-fed tributaries. Most of the 
remaining prairie is either grazed by cattle or has been 
converted to irrigated farmland. The river valley pro-
vides riparian communities, sand bars, riverbank sites, 
and occasional wetlands, which enhance the potential 
flora of the area. In addition to the Republican River 
Valley, the county’s uplands are described as Dissected 
Plains with the amount of natural vegetation estimated 
at 15% (Kaul et al. 2011).
As a result of the sod-busting era (~1862 into the early 
20th century), much of the original mixed-grass prai-
rie bordering the valley has been converted to cropland 
(Kaul et al. 2011). This has provided increased opportu-
nities for introduced, invasive, and weedy plant species 
to become established in the area and has added addi-
tional, but undesirable, diversity to the region’s flora. 
Historically, the Harlan County flora of ~347 spe-
cies, has been under-reported as compared to other 
counties in the region. For example, Webster County, 
 ~40 km to the east, has a minimum flora of 604 species, 
and Kearney County to the northeast has a reported 
586 species (Kaul and Rolfsmeier 1994; Kaul et al. 2011, 
Kaul and Simpson 2012).  In a ranking of Nebraska’s 
93 counties based on each county’s total flora, Harlan 
County originally was rated 61st (Kaul and Rolfsmeier 
1994).
Over the last several decades, Harlan County has 
experienced environmental extremes that have af-
fected the flora. The Republican River Basin includes 
parts of southwest and south central Nebraska, north-
eastern Colorado, and northwestern Kansas. It differs 
from the Platte and other western river basins because 
its flows rely totally on groundwater (springs) and pre-
cipitation, in contrast to the snow pack in the Rocky 
Mountains that feeds the Platte River headwaters. His-
torically, fluctuations in climate have been common, 
with periodic drought followed by years of above-nor-
mal precipitation. It is not unusual for daily summer 
temperatures in the area to exceed 38o C accompanied 
by periods of little or no measurable precipitation. The 
region was greatly affected by the Great Drought of 
the 1930’s (Figure 2) being on the northern edge of the 
Dust Bowl. The drought was punctuated by Black Sun-
day (14 April 1935) when winds and powder-dry soil 
created one of the largest dust storms ever reported, 
suffocating people and livestock. Later that same sea-
son (30 May 1935), torrential rains in the upper part of 
the Republican River Basin resulted in a record flood 
that swept down the valley and took ~113 lives. Conse-
quently, the vegetation has undergone several shifts in 
species composition in fewer than 100 years. 
Figure 2. A dust storm strikes Franklin, Nebraska, 26 March 1935.
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The present day flora reflects an increase in plant spe-
cies mainly as a result of invasive species and introduc-
tions that take advantage of disturbances caused by cul-
tivation and grazing. Irrigation has mitigated the effects 
of periodic drought, allowing some species to persist 
that otherwise would not have survived. The Republi-
can River Valley does provide habitat and the opportu-
nity for less adaptable plant species to inhabit an area 
that is known for climatic extremes and wide fluctua-
tions in temperature and precipitation.
Material and Methods
Plants were collected at three contrasting sites in Harlan 
County (Figure 1; Table 1) throughout the 2009 grow-
ing season as late as 9 October to insure the inclusion 
of early and late season species. Plants were collected 
to help determine the overall diversity of the county, 
as well as to identify any rare or previously unrecorded 
species for the county. All collections were pressed and 
dried using a standard plant press and were depos-
ited in the University of Nebraska at Kearney Herbar-
ium (NEBK). Nomenclature follows the Flora of Nebraska 
2nd ed. (Kaul et al. 2011). In addition to the Flora of Ne-
braska, field guides by Farrar (2011), Johnson and Larson 
(1999), and Owensby (1980) were used to assist in plant 
identification. A species checklist of vascular plants col-
lected at the three sites was made and new county re-
cords were designated (Appendix 1). 
Jaccard’s Index of Similarity (ISj) was used to assess 
differences/similarities among the three sites. 
ISj =          c            × 100 
                                        (a + b + c)
where “c” is the number of common species, “a” is the 
number of species unique to site #1, and “b” is the num-
ber of species unique to site #2. For comparison, it was 
useful to apply another similarity test, Sorensen’s Index 
of Similarity (ISs), 
ISs =   2c  +  b  × 100, 
                                            a
where c = the number of species common to the two 
sites, a = the total number of species at a given site and b 
= the total number of species at the other site in the com-
parison. Coefficient of Conservatism (C) values as deter-
mined for Nebraska by Rolfsmeier and Steinauer (2003) 
were assigned to all native species in the study. A mean 
C value (Cm), and a Floristic Quality Index (FQI) were 
calculated for each of the three sites. The FQI serves as 
a point of comparison to other floristic studies and was 
determined using the equation 
FQI = Cm × √n  , 
where n = the total number of native species recorded at 
a study site (Mushet et al. 2002).
Results and Discussion
Although the 3 sites were not exceptionally diverse and 
each had been subjected to a degree of disturbance, a to-
tal of 48 new records for Harlan County were made, in-
creasing the total flora to ~ 395 species of vascular plants 
(Appendix). Most are common throughout central Ne-
braska, but were not previously reported for Harlan 
County. One Tier 2 species listed by the Nebraska Nat-
ural Legacy Project, cut-leaf cucumber (Cyclanthera dis-
secta), was recorded at Site #2, a riparian area on the 
north side of the Republican River. Cut-leaf cucumber 
is known only from Harlan, Furnas, and Red Willow 
Counties in Nebraska but is likely more widely distrib-
uted in the Republican River Valley. 
Dominant woody species in the riparian sites (#2 and 
#3) include plains cottonwood (Populus deltoides), green 
ash (Fraxinus pennsylvanica), box elder (Acer negundo) 
and northern catalpa (Catalpa speciosa). The understory 
consists of a mixture of herbaceous species, such as 
motherwort (Leonurus cardiaca) and poke weed (Phyto-
lacca americana), along with shrubs and vines that are not 
subjected to continual inundation. River bank and sand-
bar habitats differ floristically, and support a number 
of opportunistic species, such as umbrella sedge (Cype-
rus odoratus), water speedwell (Veronica anagallis aquat-
ica), reed canary grass (Phalaris arundinacea), numerous 
sedges (Carex spp.) and rushes (Juncus spp.) that quickly 
colonize newly exposed substrate.   
When we applied Jaccard’s Index of Similarity (ISj), 
our results were somewhat surprising (Table 2). The 
most similar sites were #1 and #3 (ISj = 40.0%) but this 
was essentially equal to the ISj value of the two riparian 
sites (#2 and #3) which = 39.9%. Sites #1 and #2 were 
the most dissimilar (ISj = 31.3%). Sorensen’s Index of 
Similarity was also used because it gives greater weight 
than Jaccard’s to the species that recur in the two test ar-
eas than to those that are unique to either area (Mueller-
Dombois and Ellenberg 1974). Based on ISs values, Sites 
Table 1. The locations of the three study sites, Harlan County, 
Nebraska.
Site 1 Upland/Lowland  The W ½ SEC 36, T3N, R20W 
    Prairie 
Site 2 Riparian The NW ¼ of the SW ¼ SEC 6,  
      T2N, R19W
Site 3 Riparian The SW ¼ SEC 36, T3N, R20W
Table 2.  Index of Similarity Values Comparing the Three Study 
Sites.
  Jaccard’s (ISj) Sorensen’s (ISs)
Sites 1 and 3 40.0% 51.9%
Sites 2 and 3 39.9% 56.6%
Sites 1 and 2 31.3% 47.2%
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#2 and #3 were the most similar (ISs = 56.6%), followed 
by Sites #1 and #3 (ISs = 51.9%), and Sites #1 and #2 (ISs 
= 47.2%) (Table 2).  
Comparing the two methods, the results also indi-
cate that there is not a great degree of separation or vari-
ability within the similarity values that were calculated. 
One explanation might be that the upland, grazed prai-
rie (Site #1) does include a canyon and drainage area 
that seasonally contains standing water. A representa-
tive number of plant species that colonize this area are 
the same as those that occupy riverbank and sandbar 
communities (Sites #2 and #3).
A coefficient of conservatism value (C) as originally 
developed by Swink and Wilhelm (1979, 1994) was as-
signed to each native species in this study. We used 
values for Nebraska vascular plants as designated by 
Rolfsmeier and Steinauer (2003). These values rank na-
tive species in a given region on a scale of 0 to 10 and 
higher numbers give greater importance to native, en-
demic species that are limited to a narrow range of envi-
ronmental characteristics. Low C values are assigned to 
plants that are highly reproductive and are adapted to 
a variety of habitats. By calculating an average or mean 
C for an area, this value can be used to assess the qual-
ity of vegetation present, or it may be incorporated into 
a Floristic Quality Index (FQI) for comparison to other 
sites in the region. Individually, the sites have relatively 
low Cm and FQI values. For Sites 1, 2, and 3, respec-
tively, Cm values were 2.56, 1.82, and 2.23 and FQI val-
ues were 25.08, 12.07, and 22.96. As expected, Site #1, 
consisting of mixed-prairie and a seasonal wetland is 
the most diverse. 
These values are low in comparison to recent studies 
that were completed in other river valleys of central Ne-
braska. In a plant survey of a Loup River meadow, Ve-
loso and Rothenberger (2008) reported a mean C of 4.14 
and a FQI of 64.4. Rothenberger et al. (2010) reported a 
mean C of 3.73 and an FQI of 50.7 resulting from a sim-
ilar study of a South Loup River meadow. Although 
these findings are indicative of the higher species rich-
ness and floristic quality of the Loup River Valley, this 
study contributes significantly to the known flora of 
Harlan County.
Conclusion  
The botanical diversity of Harlan County is mainly a 
result of the combination of upland mixed-grass prai-
rie and the riparian/riverbank communities associated 
with the Republican River Valley that dominate the 
county’s flora. Other plant communities of significance 
are the wooded uplands that extend west-east along the 
south side of the river, scattered wetlands, and the veg-
etation that borders small tributaries of the river. The 
Republican River Valley separates mixed-grass prairie 
species with both northern and southern affinities. Sev-
eral species reported on limestone outcrops in Frank-
lin and Webster Counties, such as Fendler’s aster (As-
ter fendleri), Fremont’s leather-flower (Clematis fremontii), 
and Fremont’s evening-primrose (Oenothera macrocarpa 
ssp. fremontii), reach the northern edge of their range 
here. Therefore, additional study of prairies south of the 
river is recommended and the above species should be 
targeted. While the flora of Harlan County remains un-
der-studied, 48 newly discovered species were collected 
confirming the botanical importance and significance of 
Harlan County.
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